Identification of biomarkers in sequential biopsies of patients with chronic wounds receiving simultaneous acute wounds: a genetic, histological, and noninvasive imaging study.
Chronic wounds are common and lead to significant patient morbidity. A better understanding of their pathogenesis and relevant biomarkers are required. We compared acute and chronic wounds in the same individual using noninvasive imaging including spectrophotometric intracutaneous analysis (SIAscopy) and full-field laser perfusion imaging. Gene expression analysis was also performed on sequential biopsies. Whole genome gene expression microarray analysis (44k), quantitative polymerase chain reaction, and immunohistochemistry were carried out to determine gene expression levels in tissue biopsies. Fifteen Caucasian patients with chronic venous ulcers had biopsies of the wound edges and simultaneously had an acute wound created on their upper arm on days 0, 7, and 14. SIAscopy revealed increased levels of melanin (p < 0.001), reduced levels of collagen (p < 0.001), and hemoglobin (p = 0.022) in chronic wounds. Microarray and subsequent quantitative polymerase chain reaction analysis confirmed an overall differential expression in acute and chronic wounds for several genes. Significantly higher levels of inhibin, beta A (INHBA) expression were confirmed in the dermis of chronic wounds (p < 0.05). Additionally, INHBA and thrombospondin 1 messenger RNA levels significantly correlated with SIAscopy measurements (p < 0.05). This unique study has showed aberrant expression of INHBA in chronic wounds using a sequential biopsy model of chronic vs. acute wounds in the same individual.